Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.060; wR factor = 0.185; data-to-parameter ratio = 17.6.
In the title molecule, C 17 H 18 O 5 , which was prepared by the reaction of (R)-1,5-dioxaspiro[5.5]undecane-2,4-dione and 4methoxybenzaldehyde with ethanol, the 1,3-dioxane ring is in a distorted envelope conformation with the spiro C atom forming the flap. The crystal structure is stabilized by weak intermolecular C-HÁ Á ÁO hydrogen bonds. Refinement R[F 2 > 2(F 2 )] = 0.060 wR(F 2 ) = 0.185 S = 1.11 3493 reflections 199 parameters H-atom parameters constrained Á max = 0.34 e Å À3 Á min = À0.41 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Related literature
Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
The 1,3-dioxane ring is in a distored envelope conformation with atom C11 atom common to the cyclohexane forming the flap. The cyclohexane exists in a distorted chair comformation, with the puckering parameters Q=0.552Å, theta=175.1°, Phi=39.2°; The crystal structure is stabilized by weak intra and intermolecular C-H···O hydrogen bonds (Table 1) .
Experimental
A mixture of malonic acid (6.24 g, 0.06 mol) and acetic anhydride(9 ml) in strong sulfuric acid (0.25 ml) was stirred with water at 303 K. After dissolving, cyclohexanone (5.88 g, 0.06 mol) was added dropwise into solution for 1 h. The reaction was allowed to proceed for 4 h. The mixture was cooled and filtered, and then an ethanol solution of 4-methoxybenzaldehyde (8.16 g, 0.06 mol) was added. The solution was then filtered and concentrated. Colourless blocks of (I) were obtained by evaporation of an petroleum ether-ethylacetate (3:1 v/v) solution at room temperature over a period of one week.
Refinement
The H atoms were placed in calculated positions (C-H = 0.93-0.97 Å), and refined as riding with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). Fig. 1 . The molecular structure of (I), drawn with 30% probability ellipsoids and spheres of arbritrary size for the H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
3-(4-Methoxybenzylidene)-1,5-dioxaspiro[5.5]undecane-2,4-dione
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O5 0.35323 (7) 0.60512 (11) (7) −0.0099 (7) 0.0195 (6) −0.0150 (7) C12 0.0573 (9) 0.0596 (10) 0.0549 (9) −0.0089 (8) 0.0141 (7) −0.0117 (7) O1 0.0530 (8) 0.1061 (12) 0.0808 (9) −0.0026 (7) 0.0057 (6) 0.0112 (8) C9 0.0532 (9) 0.0508 (9) 0.0732 (11) 0.0017 (7) 0.0182 (8) 0.0042 (7) C11 0.0554 (9) 0.0501 (9) 0.0506 (8) −0.0030 (7) 0.0110 (7) 0.0037 (6) C5 0.0575 (10) 0.0563 (10) 0.0650 (10) 0.0027 (8) 0.0121 (7) 0.0050 (7) 
